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SPEECH RECOGNITION AND
SUMMARIZATION

CROSS-REFERENCE TO RELAT
APPLICATIONS

T
»

Under 35 U.S.C. §119(e)(1), this application claims the
benelit of prior U.S. provisional application 61/699,072, filed

Sep. 10, 2012.

TECHNICAL FIELD

This specification generally relates to speech recognition.

BACKGROUND

In certain automated speech recognition (ASR) implemen-

tations, a user finishes speaking before recognition results are
displayed or acted upon.

SUMMARY

In speech recogmition and summarization, partial results
can be streamed out from a recognizer while the user is
speaking, thereby enabling, for example, a number of useful
teatures for spoken language intertaces. For example, the
recognizer can act on or show the user one or more contextual
suggestions, such as additional information related to the
topic of the user’s speech (e.g., partial transcriptions, hyper-
links, maps). Along with these and other useful features,
contextual suggestions can be oflered substantially 1n real-
time to augment or enhance the user’s speech.

According to one general implementation of the subject
matter described by this specification, a system can receive
conversational speech from two or more users. The speech
data can be processed to identily a topic or key words/phrases,
for example, by detecting repeated words or topical words
used by multiple users in the conversation, by detecting tonal
characteristics of the speech (e.g., stressed words), or by
detecting other characteristics. Additionally, other data (e.g.,
videoconference images) can also be recetved and processed
to 1dentify topic or key words/phrases, for example, by 1den-
tifying users” body language or facial expressions as an indi-
cator of the importance of recently spoken speech audio (e.g.,
a user who looks confused while another user recites a phone
number may benefit from seeing a transcription of the phone
number).

Described herein are techniques for speech recognition and
summarization that include receiving two or more data sets
cach representing speech of a corresponding individual
attending an internet-based social networking video confer-
ence session, decoding the received data sets to produce cor-
responding text for each individual attending the internet-
based social networking video conference, and detecting
characteristics of the session from a coalesced transcript pro-
duced from the decoded text of the attending individuals for
providing context to the internet-based social networking
video conference session.

Implementations of the techniques can include some, all,
or none of the following features. The technique can also
include detecting characteristics of the session from the two
or more received data sets. The technique can also 1nclude
detecting characteristics of the session attending individuals
from other corresponding data sets. Detecting characteristics
of the session can include monitoring at least one of the
volume of the speech represented 1n the two or more data sets
and the presented speed of the speech represented in the two
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or more data sets. Detecting characteristics of the session
attending individuals can include detecting physical features
of the attending individuals. Detecting characteristics of the
session from the coalesced transcript can include at least one
of detecting the temporal length of the session and detecting
repetitive use of one or more words. Detecting characteristics
of the session from the coalesced transcript can include
detecting a topic from the content of the transcript. Detecting
characteristics of the session from the two or more recerved
data sets can 1include detecting an emotion of one or more of
the attending individuals. The physical feature of the attend-
ing individuals can include facial expressions. Detecting
repetitive use of one or more words can 1include associating a
statistical weighting value with each of the one or more words
based upon at least one of the number of detected repetitive
uses of each of the one or more words and temporal length of
time between the detected repetitive uses. Detecting charac-
teristics of the session from the coalesced transcript can
include associating statistical weighting values with each
topic detected from the content of the transcript. Detecting
characteristics of the session from the coalesced transcript

can mnclude associating statistical weighting values to one or
more words associated with each topic detected from the
content of the transcript. The statistical weighting value can
be based at least partly on the number of the attending indi-
viduals who used the one or more words. The techniques can
turther comprise providing the context to one or more of the
attending individuals, detecting an interaction by one or more
of the attending users with the context, and detecting further
characteristics of the session from the detected interaction.

The systems and techniques described herein, or portions
thereof, may be implemented as a computer program product
that includes instructions that are stored on one or more
non-transitory machine-readable storage media, and that are
executable on one or more processing devices. The systems
and techniques described herein, or portions thereof, may be
implemented as an apparatus, method, or electronic system
that may include one or more processing devices and memory
to store executable mstructions to implement the stated func-
tions.

The systems and techniques described here may provide
one or more of the following advantages. First, a system can
identify topics or important selections of information spoken
during a conversation. The system can use audible or visual
cues provided by one or more participants to identify words or
phrases that may be of use to the participants. The system can
reformat or supplement the 1dentified topics or selections of
spoken information using information obtained by using the
topics or selections of spoken information as search queries.
The system can augment a conversation between two or more
participants by providing transcriptions of identified topics or
selections of speech, or by providing information based on
the 1dentified topics or selections of speech.

The details of one or more implementations are set forth 1n
the accompanying drawings and the description below. Other
teatures and advantages will be apparent from the description
and drawings, and from the claims.

DESCRIPTION OF DRAWINGS

FIG. 1 1s a diagram of an example system that can recog-
nize and summarize speech data.

FIG. 2 1s a block diagram showing an example network
environment on which the process described herein for rec-
ognizing, summarizing, and using recognized speech data
may be implemented.
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FIG. 3 1s a diagram of another example system that can
recognize, summarize, and use speech data.

FI1G. 4 1s a flow diagram of an example process recogniz-
ing, summarizing, and using recognized speech data.

FIG. 5 15 a flow diagram of an example process for recog-
nizing, summarizing, and using recognized speech data.

FIG. 6 1s a block diagram of computing devices that may be
used to implement the systems and methods described in this
document.

DETAILED DESCRIPTION

This document describes systems and techniques for rec-
ognizing and summarizing speech data. In general, two or
more users can participate 1n an audio or video conference
(e.g., a voice-enabled instant messenger application, a two-
way or multi-way videoconierence, a telephone call) while a
speech recognition system processes their speech. The speech
recognition system processes speech and other data to 1den-
tify topics, subjects, key words, and key phrases from the
conversation, and uses that information to augment the con-
versation by providing the users with information that they
may find usetul. In an example that many people have prob-
ably experienced, one person in teleconference or videocon-
ference may quickly blurt out a phone number or address
faster than the listeners can react to capture it. In the example
systems, the speech recognition system may identily what the
speaker said, identily the utterance for transcription, and pro-
vide the other participants with a written transcription of the
phone number or address.

FIG. 1 1s a diagram of an example system 100 that can
recognize, summarize, and use recognized speech data. For
example, the example system 100 can recognize and summa-
rize speech data from audio and video data 112 made by auser
102 and captured by a user device 106 (e.g., a computer
system) though a microphone 107 and a video camera 108 as
the user 102 participates 1n an Internet-based social network-
ing video conference session 180. The system 100 can 1den-
tify segments that may be of interest to participants 182 1n the
video conierence session 180, and output a collection of
segments 184 to the participants 182 through a context inter-
face 186.

Although not illustrated in FIG. 1, each of the participants
182 participates in the video conference session 180 using
respective user devices 106. Each of the participants 182 sees
the video conference session 180 and the collection of seg-
ments 184 presented through a respective context interface
186.

In further detail, the user device 106 1s in communication
with an automated speech recognition (ASR) engine 109. The
user device 106 may be any appropriate type of computing,
device, including but not limited to a mobile phone, smart
phone, PDA, music player, e-book reader, tablet computer,
laptop or desktop computer, or other stationary or portable
device, that includes one or more processors and computer
readable media. The ASR engine 109 may be a component of
the mobile device 106. In some implementations, the ASR
engine 109 may be external to the user device 106, and com-
munication between the user device 106 and the ASR engine
109 may take place over phone and/or computer networks
including a wireless cellular network, a wireless local area
network (WLAN) or Wi-F1 network, a Third Generation (3G)
or Fourth Generation (4G) mobile telecommunications net-
work, or any appropriate combination thereof.

Audio and video data 112 i1s sent to the ASR engine 109.
For example, when the user 102 begins to utter a sentence
(e.g. “ ... when we get to Duluth, let’s stay at the Superior
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4

Hotel. Call me at 555-123-456"7 when you arrive . . . 7), the
utterance 113 1s encoded and communicated to the ASR
engine 109 as part of the audio and video data 112. Addition-
ally, the audio and video data 112 may include images or
streaming video captured using the camera 108. For example,
the audio and video data 112 may include a video stream of
the user’s face 114.

The ASR engine 109 receives and processes the audio and
video data 112. The ASR engine 109 may be configured to
execute application code associated with a variety of software
components (e.g., modules, objects, libraries, services, and
the like) for implementing a speech summarizer 1135, includ-
ing a recognizer 116, a detector 118, and an output module
122. The ASR engine 109 1s also in communication with an
Internet-based social networking video conference service
130.

As the ASR engine 109 receives the audio and video data
112, the recognizer 116 recognizes and converts the utterance
113 into text. The text 1s also processed by the detector 118. In
the example system 100, the detector 118 1dentifies topics
and/or key words recognized by the recognizer 116. As
described 1n greater detail below, the recognizer 116 can
identily potentially “important” words 1n the utterance 113.

The output module 122 forms a collection of context data
124 from the “important” information provided by the detec-
tor 118, and provides the context data 124 to the Internet-
based networking video conference service 130 which com-
municates them to the user device 106 through the context
interface 186 as the collection of segments 184. The context
data 124 may be sent to the user device 106 at pre-determined
time intervals, or in real-time as segments are identified by the
summarizer 115 of the ASR engine 109. In some implemen-
tations, the context data 124 and the collection of segments
184 can include text, hyperlinks, numbers, graphics, or user
interface components. For example, the user 102 may speak
the phone number “555-123-4567”, and the string “555-123-
45677 may appear among the collection of segments 184,
possibly as a hyperlink that when selected will imtiate a
phone call using the displayed number. In another example,
the user 102 may make an utterance that can be 1dentified as
a street address, and the address may appear among the col-
lection of segments 184 as a map or text, possibly accompa-
nied by user intertace elements that can be selected to open an
enlarged map view or to obtain navigational directions. In yet
another example, words or phrases from the utterance 113
may be selected and used to provide knowledge graphs (e.g.,
a summary of information about a topic and/or links to addi-
tional information) among the collection of segments 184.

The video conference session 180 displays the collection
of segments 184 that are received by the user device 106. In
the example shown, the video conference session 180 incre-
mentally displays the segments 184 as they arrive. For the
example, the context interface 186 may be a scrollable win-
dow 1n which each of the segments 184 appears as they are
identified and output to the user device 106. In such an
example, the collection of segments 184 can appear as a
time-ordered list of segments that the user can scroll through
and interact with at a later time.

The process described above may be implemented 1n an
appropriate network environment, with appropriate devices
and computing equipment. An example of such an environ-
ment 1s described below.

FIG. 2 1s a block diagram showing an example network
environment on which the processes described herein for
suggesting interaction among members of a social network
may be implemented. In this regard, FI1G. 2 shows an example
network environment 200. Network environment 200
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includes computing devices 202, 204, 206, 208, 210 that can
cach communicate with a first server system 212 and/or a
second server system 214 over a network 211. Each of com-
puting devices 202, 204, 206, 208, 210 has a respective user
222,224, 226, 228, 230 associated therewith. The first server
system 212 includes a computing device 216 and a machine-
readable repository, or database 218. The second server sys-
tem 214 includes a computing device 220 and a machine-
readable repository, or database 222. Example environment
200 may include many thousands of Web sites, computing
devices and servers, which are not shown.

The network 211 can include a large computer network,
¢.g., a local area network (LAN), wide area network (WAN),
the Internet, a cellular network, or a combination thereof
connecting a number of mobile computing devices, fixed
computing devices, and server systems. The network(s) may
provide for communications under various modes or proto-

cols, e.g., Transmission Control Protocol/Internet Protocol
(TCP/IP), Global System for Mobile communication (GSM)

voice calls, Short Message Service (SMS), Enhanced Mes-
saging Service (EMS), or Multimedia Messaging Service
(MMS) messaging, Code Division Multiple Access
(CDMA), Time Division Multiple Access (TDMA), Personal
Digital Cellular (PDC), Wideband Code Division Multiple
Access (WCDMA), CDMA2000, or General Packet Radio
System (GPRS), among others. Communication may occur
through a radio-frequency transcerver. In addition, short-
range communication may occur, e.g., using a Bluetooth,
WiF1, or other such transceiver.

Computing devices 202 to 210 enable respective users 222
to 230 to access Internet-based social networking video con-
ference services, e€.g., the Internet-based social networking
video conference service 130. In some examples, users 222 to
230 can be members of a social networking service. For
example, user 222 of computing device 202 can view a Web
page using a Web browser. The Web page can be provided to
computing device(s) 202 to 210 by server system 212, server
system 214 or another server system (not shown). The Web
page may be internal to the social networking service or the
Web page may be a publicly accessible Web page that 1s not
part of the social networking service, and can include features
of the Internet-based social networking video conference ser-
vice 130.

In example environment 200, computing devices 202, 204,
206 are illustrated as desktop-type computing devices, com-
puting device 208 1s 1llustrated as a laptop-type computing
device 208, and computing device 210 i1s 1illustrated as a
mobile computing device. In some implementations, any of
the computing devices 202-210 can be the user device 106. It
1s appreciated, however, that computing devices 202 to 210
can each include a type of computing device, examples of
which include a desktop computer, a laptop computer, a hand-
held computer, a personal digital assistant (PDA), a cellular
telephone, a network appliance, a camera, a smart phone, an
enhanced general packet radio service (EGPRS) mobile
phone, a media player, a navigation device, an email device,
a game console, or a combination of two or more of these data
processing devices or other appropriate data processing
devices. In some implementations, a computing device can be
included as part of a motor vehicle (e.g., an automobile, an
emergency vehicle (e.g., fire truck, ambulance), a bus).

FIG. 3 1s a diagram of another example system 300 that can
recognize, summarize, and use recognized speech data.
Along with providing the functionality of the system 100
(presented 1n FIG. 1), the system 300 1s adapted to provide
contextual information for voice (e.g., telephone) communi-
cations between two or more users, such as a user 302q and a
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user 302b. For example, the example system 300 can recog-
nize and summarize speech data from audio data 312 made by
auser 302q and captured by a user device 306 as the user 302a
participates 1n telephone call or teleconterence. The system
300 can 1dentily segments that may be of interest to the users
302a and 3025 during the phone call, and output a collection
of segments 384 to the users 302a, 30256 through a context
interface 386.

In further detail, the user devices 306a and 3065 are in
communication with an automated speech recognition (ASR)
engine 309. The user devices 306a, 3066 may be any appro-
priate type of computing device, including but not limited to
a mobile phone, smart phone, PDA, music player, e-book
reader, tablet computer, laptop or desktop computer (e.g.,
running a voice-over-1P or other form of audio communica-
tions application), or other stationary or portable device, that
includes one or more processors and computer readable
media. The ASR engine 309 may be a component of the
mobile devices 306a and/or 30654. In some 1implementations,

the ASR engine 309 may be external to the user devices 306a
and/or 3065, and communication between the user devices
306a, 3066 and the ASR engine 309 may take place over
phone and/or computer networks including a wireless cellular
network, a wireless local area network (WLAN) or Wi-Fi
network, a Third Generation (3G) or Fourth Generation (4G)
mobile telecommunications network, or any appropriate
combination thereof.

Audio data3121s sentto the ASR engine 309. For example,
when the user 302a begins to utter a sentence (e.g. . . . when
we get to Duluth, let’s stay at the Superior Hotel. Call me at
555-123-456"7 when you arrive . . . 7), the utterance 313 1s
encoded and communicated to the ASR engine 309 as part of
the audio data 312.

The ASR engine 309 recerves and processes the audio data
312. The ASR engine 309 may be configured to execute
application code associated with a variety of software com-
ponents (e.g., modules, objects, libraries, services, and the
like) for implementing a speech summarizer 3135, including a
recognizer 316, a detector 318, and an output module 322.

As the ASR engine 309 recerves the audio data 312, the
recognizer 316 recognizes and converts the utterance 313 nto
text. The text 1s also processed by the detector 318. In the
example system 300, the detector 318 1dentifies topics and/or
key words recognized by the recognizer 316. As described in
greater detail below, the recognizer 316 can identily poten-
tially “important” words 1n the utterance 313.

The output module 322 forms a collection of context data
324 from the “1important” information provided by the detec-
tor 318, and provides the context data 324 to the user devices
306a and 3065 through the context interface 386 as the col-
lection of segments 384. The context data 324 may be sent to
the user devices 306a, 3066 at pre-determined time intervals,
or 1n real-time as segments are identified by the summarizer
315 of the ASR engine 309. In some implementations, the
context data 324 and the collection of segments 384 can
include text, hyperlinks, numbers, graphics, or user interface
components. For example, the user 302a may speak the phone
number “555-123-4567”, and the string “555-123-4567” may
appear among the collection of segments 384, possibly as a
hyperlink that when selected will initiate a phone call using
the displayed number. In another example, the user 302a may
make an utterance that can be identified as a street address,
and the address may appear among the collection of segments
384 as a map or text, possibly accompanied by user interface
clements that can be selected to open an enlarged map view or
to obtain navigational directions. In yet another example,
words or phrases from the utterance 313 may be selected and
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used to provide knowledge graphs (e.g., a summary of infor-
mation about a topic and/or links to additional information)
among the collection of segments 384.

Context interfaces 386 display the collection of segments
384. In the example shown, the context interfaces 386 incre-
mentally display the segments 384 as they arrive. For the
example, the context interfaces 386 may be scrollable win-
dows 1n which each of the segments 384 appears as they are
identified and output to the user device 3064, 3065. In such an
example, the collection of segments 384 can appear as a
time-ordered list of segments that the user can scroll through
and interact with at a later time.

FIG. 4 1s a block diagram of an example process 400 for
recognizing, summarizing, and using the recognized speech
data. In some 1implementations, the process 400 can be used
by an ASR such as the ASR 109 and/or ASR 309.

In the illustrated example, a transcript builder 402 recerves
a collection of speech data 404a, 4045, and 404» from a
collection of users. For example, the collections of speech
data 404a-404» can be digitized samples of user speech (e.g.,
the utterance 113) each spoken by a different user, and cap-
tured and converted by the user devices 106, 306a, 3065 or the
ASRs 109, 309. The transcript builder 402 processes the
speech data 404a-4047» to i1dentity words and phrases and
convert the words and phrases to text.

The transcript builder 402 also provides annotation data
along with the transcribed text to form an annotated transcript
406. The annotated transcript 406 includes data that describes
attributes of the transcribed text. For example, the annotated
transcript 406 can indicate that a particular phrase had been
used or repeated by multiple users 1n the conversation (e.g.,
thereby inferring that the phrase may have been of importance
in the conversation). In another example, the annotated tran-
script 406 can indicate that a particular phrase had been
spoken with emphasis (e.g., spoken loudly, spoken at a dif-
terent rate, spoken with a different pitch or tone, spoken with
different enunciation). In another example, the annotated
transcript 406 can indicate that a particular phrase had been
spoken 1n the context of other words of phrases that may
indicate 1mportance (e.g., “this 1s important”, “write this
down ...”, “don’t forget . ..”, “make sure ... ”).

The transcript builder 402 receives a collection of video
data 408a-408#n. Each collection of video data 408a-408#
corresponds to a respective collection of the speech data
404a-404n. For example, the speech data 404a and the video
data 408a may be the audio and video parts of a user’s video
conference feed in an Internet-based social networking video
conference session.

The transcript builder 402 processes the video data 408a-
408» along with the speech data 404a-404n to determine
additional annotation information that can be included 1n the
annotated transcript 406. For example, the physical move-
ments or facial expressions of a user who 1s currently speak-
ing can indicate that the speaker 1s putting particular emphasis
upon a particular segment of he 1s saying (e.g., and therefore
the segment may be a good candidate for presentation as
contextual information). In another example, the physical
movements or facial expressions of a user who 1s currently
listening to a segment of speech can indicate that the listener
1s particularly interested 1n or confused by what 1s being said
(e.g., and therefore one or more of the listeners may benefit
from having the segment transcribed and provided as context
data).

A context builder 410 uses the annotated transcript 406 to
build segments of contextual information. In some 1mple-
mentations, the context builder 410 can 1dentity segments of
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context data 412. For example, the context builder 410 may
identily a segment of the annotated transcript as an email
address and provide the transcribed email address as context
data; furthermore, the context builder 410 may reformat the
emaill address as a  hyperlink (e.g., mailto:
user@example.com) and provide the link as context data. In

some 1mplementations, the context data 412 can be the con-
text data 124 or 324.

In some implementations, the context builder 410 can use
annotations 1n the annotated transcript 406 to 1dentily infor-
mation that can be provided at context data. For example, a
speaker may say, “whatever happens, we all need to be fin-
ished by NINE O’CLOCK 1in the morning,” (e.g., saying the
time with emphasis that 1s noted 1n the annotations). The
context builder 410 may i1dentify that the words “nine
o’clock™ were stressed, and provide “9:00 am”™ as context
data.

The context builder 410 also receives advertising data from
an advertising module 414. The advertising module 414 1den-
tifies textual, graphical, and/or multimedia advertising con-
tent based on the context data 412, and provides the advertis-
ing content to the context builder 410. For example, the
annotated transcript 406 may 1nclude a discussion about an
upcoming family vacation to “Walley World”. As a result, the
term “Walley World” may appear among the context data 412.
The advertising module 414 may use this term to 1dentify an
advertisement for “Walley World” and provide the ad to the
context builder 410, which can in turn 1ncorporate the adver-
tisement 1nto the context data 412.

The context builder 410 also receives search data from an
ambient search module 416. The ambient search module 416
performs Internet and/or other informational search queries
based at least 1n part upon the context data 412, and provides
the results as the search data to the context builder 410. In
some 1mplementations, the ambient search module 416 can
provide knowledge graphs or other summaries ol information
obtained as context data. For example, the context data 412
may include the phrase “Veterans Day”, and the ambient
search module 416 may perform searches to identily infor-
mation about Veterans Day, such as the history of the holiday
and the date of 1ts next occurrence (e.g., in the U.S., Veterans
Day 1s observed on the weekday closest to November 11 each
year).

In some implementations, the context builder 410 can per-
form other functions to create the context data 412. For
example, a phrase may be 1dentified as a physical address or
landmark, and the context builder 410 can provide a hyperlink
to a map, a map 1mage, navigation directions, information
about the address (e.g., current time, weather conditions), or
combinations of these and other appropriate information that
can describe an address or landmark. In another example, a
phrase may be identified as a telephone number, and the
context builder 410 can provide the phone number as a hyper-
link or other user interface element that can be used to 1nitiate
a telephone call to the number.

In another example, the phrase “let’s plan to meet at my
house next Friday at 8 pm.,” can be processed by the context
builder to create a meeting or event invitation. The sub-phrase
“next Friday at 8 pm™ can be processed to 1dentify a calendar
date and time to be associated with the event. The sub-phrase
“atmy house” can be processed to 1dentily a location based on
information known about the user who spoke the phrase (e.g.,
the speaker’s home address may be drawn from public profile
information). The sub-phrase “let’s” may be processed to
infer a guest list for the event (e.g., “let’s” may imply that all
the participants in the conversation can be included as guests).
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Participants can click the invitation to populate their calendar
with the event, which may include the date, time, location,
and/or guest list.

The context data 412 includes a collection of speaker con-
texts 418a-418xr. Each of the speaker contexts 418a-418#
corresponds to one of the collections of speech data 404a-
4047 (e.g., each participant 1n the conversation has a speaker
context associated with them). For example, two participants
in a conversation may be debating over where to take a vaca-
tion; one participant may suggest a trip to Sweden while the
other may suggest a trip to Japan. While the overall context
data 412 of the conversation may be i1dentified by the context
builder 410 as pertaining to “travel”, the speaker context 4184
ol one participant may pertain to “Sweden travel” while the
speaker context 418 of the other participant may pertain to
“Japan travel”.

In some 1mplementations, the context data 412 may be
tailored to each participant in a conversation. For example, a
speaker may say to a listener, “my phone number 1s 555-123-
4567, The context builder 410 may identily the speaker and
the listener and provide each with different context data, such
as by providing a transcript of the phone number to the lis-
tener but not to the speaker (e.g., the speaker already knows
the phone number and therefore may not benefit from seeing,
a transcription).

The context data 412 1s provided to the transcript builder
402. In some implementations, the transcript builder 402 can
use the context data 412 to improve the transcription of the
speech data 404a-404». For example, at the start ol a conver-
sation the topic or context of the conversation may be
unknown to the transcript builder 402, and the transcript
builder 402 may transcribe the speech data 404a-4047 using
a general purpose transcription engine. As the conversation
progresses, the context builder 410 may 1dentily context data
412 that can help 1dentify the context of topic of the conver-
sation. Based on the context data 412, the transcript builder
402 may be able to select one or more special purpose (e.g.,
topic specific) transcription engines that may be used to 1den-
tify and transcribe words that may not commonly be used in
everyday speech.

For example, a group of doctors may use an Internet-based
social networking video conference session to identity the
treatment that should be used for a particular patient. At the
start of the conversation, the transcript builder 402 may use a
general purpose transcription engine to 1dentity words such
as “doctor”, “St. Olaf Hospital”, “treatment”, “medication”,
and “cancer”, but such a general purpose transcription engine
may not be able to i1dentily medical terminology used to
describe things such as anatomy, pathogens, or pharmaceuti-
cals. The context builder 410 can use this information to
generate the context data 412, which may 1nitially include
general context information such as a segments that provides
a map to “St. Olat Hospital”. The transcript builder 402 can
use the context data 412 to determine that the conversation 1s
about medicine, and respond by engaging a medical tran-
scription engine that 1s able to identity and transcribe medical
terminology. For example, the transcript builder 402 may now
be able to transcribe the term “methotrexate™ (e.g., a cancer
drug) which the context builder 410 can use to engage the
ambient search module 416 to obtain related information
such as brand names, medical dictionary definitions, known
side effects, or other appropriate information that may be
usetul in the form of context data 412 that may be provided to
the participants in the conference.

The context data 412 1s also provided to a conversation
discovery and search module 450. The discovery and search
module 450 1dentifies and suggests conversations (e.g., other
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Internet-based social networking video conference sessions)
that may be contextually similar to the one being processed by
the context builder 410. For example, the discovery and
search module 450 can help users find other conversations
that they might be interested to join.

The discovery and search module 450 receives a collection
of conversation context data 452q-452n. The conversation
context data 452q-452# are collections of context data, such
as the context data 412, generated from other conversations
taking place among other users. The discovery and search
module 450 compares the context data 412 to the conversa-
tion context data 452a-452n to 1dentity other (e.g., contextu-
ally similar) conversations that may be of interest to users.
The 1dentified conversations are provided as one or more
conversation suggestions 454. In some implementations, the
conversation suggestions 454 can be provided to users to
allow them to join one of the suggested conversations. For
example, the conversation suggestions 454 can be provided as
one or more hyperlinks that can be selected to join the user to
the selected conversation.

The conversation suggestions 434 are provided back to the
discovery and search module 450 to further refine the process
of identitying additional suggestions. For example, by select-
ing one of the conversation suggestions 434, the user may
trigger feedback that can indicate to the discovery and search
module 450 that the suggestion was a good one.

FIG. 5 1s a flow chart of another example process 500 for
the recognition, summarization, and use of recognized speech
data. In some implementations, the process 400 can be used
by the ASR 109 and/or ASR 309. In the example of the
process 300, a collection of speech data sets 502a-5027 are
provided, for example, by capturing and digitizing the speech
utterances of one or more users (e.g., the user 102) by user
devices (e.g., the user device 106).

Two or more data sets (e.g., the speech data sets 502a-
502n), each representing speech of a corresponding 1ndi-
vidual attending an internet-based social networking video
conierence session are recerved (510). For example, the ASR
109 can recerve the audio and video data 112 from the user
device 106, in which the audio and video data 112 includes a
representation of the utterance 113 made by the user 102.

The received data sets are decoded to produce correspond-
ing text for each individual attending the internet-based social
networking video conference (320). For example, the recog-
nizer 116 can transcribe the audio and video data 112.

Characteristics of the session are detected from a coalesced
transcript produced from the decoded text of the attending
individuals for providing context to the internet-based social
networking video conference session (530).

In some implementations, characteristics of the session can
be detected from the two or more recerved data sets. In some
implementations, detecting characteristics of the session can
include monitoring at least one of the volume of the speech
represented 1n the two or more data sets and the presented
speed of the speech represented 1n the two or more data sets.
For example, the sets of user speech data 502a-502# can each
be audio data representing the speech of respective users. The
speech data 502a-502# can be processed individually or 1n
combination to identify characteristics of each user’s speech
and/or characteristics of the conversation as a whole. For
example, an 1mdividual user’s speech may place additional
levels of stress or emphasis on some words than may be
placed on others (e.g., the user may say some things detect-
ably louder or 1n a different tone), and these levels may be
identified as characteristics of the session. In another
example, the speech patterns of two or more conversation
participants may alter in response to emphasized or important
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utterances (e.g., the users may speak relatively loudly or
rapidly, or may overlap each other during a heated debate),
and these patterns may be i1dentified as characteristics of the
conversation.

In some implementations, characteristics of the session
attending individuals can be detected from other correspond-
ing data sets, such as a data set 532. For example, the data set
532 caninclude video data, such as a video data portion of the
audio and video data 112 captured by the camera 108. In some
implementations, detecting characteristics of the session
attending individuals can include detecting physical features
of the attending individuals. A physical features detection
process 5339 may be used to analyze the physical features of a
user as captured by video data. In some implementations, the
physical feature can be the attending individual’s facial
expressions. For example, 11 the user 102 1s detected to be
unusually wide-eyed, the detector module 118 may determine
that the user 1s emphasizing something currently being said.
In another example, the user 102 may furl his brow while
listening to another user speak (e.g., an address, a compli-
cated series of numbers, a name with a difficult spelling), and
the detector module 118 may determine that the user 1s con-
cerned or confused by what 1s being said. In these and other
examples, the summarizer 115 may use the detected charac-
teristics to 1dentily and provide segments as context data 124
that may be usetul to the attending individuals. For example,
the contused user of the previous example may benefit from
seeing a transcript of the segment of speech that was spoken
at approximately the time when the user furled his brow.

In some 1implementations, detecting characteristics of the
session from the coalesced transcript can include at least one
of detecting the temporal length of the session and detecting
repetitive use of one or more words. A repeated words detec-
tion process 334 can be used to detect when various words or
phrases have been used multiple times during the course of a
conversation. For example, a user may speak a particular
word or phrase several times during a conversation, and the
repeated word or phrase may be annotated to indicate the
possible contextual importance of the repeated utterance
(¢.g., the phrase was repeated because it may be the topic of
the conversation, or may have been repeated to emphasize its
importance).

In another example, two or more participants 1n a conver-
sation may commonly use a particular word or phrase during
a conversation, and the commonly used word or phrase may
be 1dentified to 1ndicate 1ts possible contextual importance.
For example, when the word or phrase 1s used by multiple
attending individuals, 1t may be inferred that the word or
phrase may be of importance in the conversation and there-
fore may be annotated to reflect 1ts possible importance 1n the
context of the conversation.

A temporal length detection process 336 can be used to
detect the duration of various utterances during the course of
a conversation. For example, when a user 1s detected as speak-
ing substantially interrupted for extended periods (e.g., the
speaker 1s giving a presentation or lecture), that user’s speech
may be annotated to retlect possible importance to the other
users.

In some 1implementations, detecting characteristics of the
session from the coalesced transcript can include detecting
the volume of one or more users’ speech. A volume detection
process 337 can be used to detect volume characteristics
associated with various utterances. For example, 1 a user
speaks a particular phrase more loudly than others, the detec-
tor 118 may annotate the respective transcription of the
phrase to retlect the emphasis with which 1t was spoken. Since
the phrase was detected as being said with emphasis, the
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phrase may be selected to be provided as context data for the
individuals attending the conversation.

In some implementations, detecting characteristics of the
session from the two or more received data sets can include
detecting an emotion of one or more of the attending 1ndi-
viduals. For example, a user’s choice of words, patterns of
speech (e.g., speed, volume, pitch, pronunciation, voice
stress), gestures, facial expressions, physical characteristics,
body language, and other appropriate characteristics can be
detected by an emotion detection process 538 to estimate the
user’s emotional state. In some implementations, a user’s
emotional state can be used to 1dentily information that may
be usetul to the user as context data. For example, a listener
may look or act excited upon hearing information from a
speaker (e.g., “I am buying you a new ‘SuperDuper X’
phone”), and the summarizer 1135 may use the listener’s emo-
tional reaction as a cue to supply the listener with context data
relating to what the speaker said (e.g., product information for
the ‘SuperDuper X’ phone).

In some implementations, detecting characteristics of the
session from the coalesced transcript can include detecting a
topic from the content of the transcript. For example, during
the course of a conversation, many words and phrases may be
used, with many of them not necessarily being important to
the core subject of the discussion. The detector 118 may
analyze the words and phrases and 1dentily one or more topics
to which they may pertain. Once the likely topic(s) of the
conversation have been identified, the detector 118 may
detect additional topical words 1n the transcription and anno-
tate them as being potentially relevant to the topic of the
conversation. In such examples, words and phrases that per-
tain to the topic of the conversation can be used identify
context data that may be useful to the attending individuals
during the course of their discussion.

In some implementations, detecting characteristics of the
session Irom the coalesced transcript can include detecting
repetitive use of one or more words and associating a statis-
tical weighting value with each of the one or more words
based upon at least one of the number of detected repetitive
uses of each of the one or more words and temporal length of
time between the detected repetitive uses. For example, when
a word 1s spoken and 1dentified repeatedly during a conver-
sation, additional statistical weight may be associated with
the word (e.g., when a user speaks a word repeatedly, the word
may have special importance 1n the context of the conversa-
tion). In some i1mplementations, the statistical weighting
value can be based at least partly on the number of the attend-
ing individuals who used the one or more words. For example,
when multiple participants 1n a conversation are detected as
having spoken a common word or phrase, that word or phrase
may be given additional statistical weight (e.g., when more
than one user speaks a common word, the word may have
special importance 1n the context of the conversation).

In some implementations, detecting characteristics of the
session from the coalesced transcript can include associating,
statistical weighting values with each topic detected from the
content of the transcript. For example, the words “shutter”,
“f-stop”, “aperture” and “focus™ can be recognized as a pho-
tography domain. In some examples, assigming additional
statistical weight to topic domains associated with detected
characteristics can be used 1s to increase speech recognition
accuracy based on 1dentification of several words within the
same domain. For example, speech recognition can include
assigning probabilities to various candidate words that are
identified as being possible transcriptions for a spoken word.
In one example, the word “1-stop” 1in 1solation may have a low
probability since 1t’s not a commonly used phrase 1n everyday
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conversation, and a phrase like “bus stop” may generally be a
more likely candidate. However, 1n a conversation containing,
other words such as “aperture” and “focus™, the phrase
“I-stop” may be given a higher probability as a candidate
transcription.

In another example, the words “shutter”, “f-stop”, “aper-
ture” and “focus” can be recognized as a photography
domain. In response, an increased statistical weighting value
can be associated with the topic of “photography”. In such
examples, the statistical weighting value associated with a
topic can be used to 1dentily relevant information that can be
provided to participants in the conversation. For example, by
identifving the topic of “photography™, and detecting the
spoken use of the word “lens”, information about camera
lenses rather than eyeglass lenses may be identified and pro-
vided to the attending individuals.

FIG. 6 1s a block diagram of computing devices 600, 650
that may be used to implement the systems and methods
described 1n this document, either as a client or as a server or
plurality of servers. Computing device 600 1s intended to
represent various forms of digital computers, such as laptops,
desktops, workstations, personal digital assistants, servers,
blade servers, mainirames, and other appropriate computers.
Computing device 650 1s intended to represent various forms
of mobile devices, such as personal digital assistants, cellular
telephones, smartphones, and other similar computing
devices. The components shown here, their connections and
relationships, and their functions, are meant to be exemplary
only, and are not meant to limit implementations of the inven-
tions described and/or claimed 1n this document.

Computing device 600 includes a processor 602, memory
604, a storage device 606, a high-speed interface 608 con-
necting to memory 604 and high-speed expansion ports 610,
and a low speed 1nterface 612 connecting to low speed bus
614 and storage device 606. Each of the components 602,
604, 606, 608, 610, and 612, are interconnected using various
busses, and may be mounted on a common motherboard or in
other manners as appropriate. The processor 602 can process
instructions for execution within the computing device 600,
including instructions stored in the memory 604 or on the
storage device 606 to display graphical information for a GUI
on an external mput/output device, such as display 616
coupled to high speed interface 608. In other implementa-
tions, multiple processors and/or multiple buses may be used,
as appropriate, along with multiple memories and types of
memory. Also, multiple computing devices 600 may be con-
nected, with each device providing portions of the necessary
operations (€.g., as a server bank, a group of blade servers, or
a multi-processor system).

The memory 604 stores information within the computing,
device 600. In one implementation, the memory 604 1s a
computer-readable medium. In one implementation, the
memory 604 1s a volatile memory unit or units. In another
implementation, the memory 604 1s a non-volatile memory
unit or units.

The storage device 606 1s capable of providing mass stor-
age for the computing device 600. In one implementation, the
storage device 606 1s a computer-readable medium. In vari-
ous different implementations, the storage device 606 may be
a floppy disk device, a hard disk device, an optical disk
device, or a tape device, a tlash memory or other similar solid
state memory device, or an array of devices, including devices
in a storage area network or other configurations. In one
implementation, a computer program product 1s tangibly
embodied 1n an information carrier. The computer program
product contains instructions that, when executed, perform
one or more methods, such as those described above. The
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information carrier 1s a computer- or machine-readable
medium, such as the memory 604, the storage device 606, or
memory on processor 602.

The high speed controller 608 manages bandwidth-inten-
stve operations for the computing device 600, while the low
speed controller 612 manages lower bandwidth-intensive
operations. Such allocation of duties 1s exemplary only. In
one implementation, the high-speed controller 608 1s coupled
to memory 604, display 616 (e.g., through a graphics proces-
sor or accelerator), and to high-speed expansion ports 610,
which may accept various expansion cards (not shown). In the
implementation, low-speed controller 612 1s coupled to stor-
age device 606 and low-speed expansion port 614. The low-
speed expansion port, which may include various communi-
cation ports (e.g., USB, Bluetooth, FEthernet, wireless
Ethernet) may be coupled to one or more input/output
devices, such as a keyboard, a pointing device, a scanner, or a
networking device such as a switch or router, e.g., through a
network adapter.

The computing device 600 may be implemented 1n a num-
ber of different forms, as shown in the figure. For example, 1t
may be implemented as a standard server 620, or multiple
times 1n a group of such servers. It may also be implemented
as part of a rack server system 624. In addition, 1t may be
implemented 1n a personal computer such as a laptop com-
puter 622. Alternatively, components from computing device
600 may be combined with other components in a mobile
device (not shown), such as device 650. Each of such devices
may contain one or more of computing device 600, 650, and
an entire system may be made up of multiple computing
devices 600, 650 communicating with each other.

Computing device 650 includes a processor 652, memory
664, an input/output device such as a display 654, a commu-
nication interface 666, and a transceiver 668, among other
components. The device 650 may also be provided with a
storage device, such as a microdrive or other device, to pro-
vide additional storage. Each of the components 650, 652,
664, 654, 666, and 668, arc interconnected using various
buses, and several of the components may be mounted on a
common motherboard or in other manners as appropriate.

The processor 652 can process instructions for execution
within the computing device 650, including instructions
stored 1n the memory 664. The processor may also include
separate analog and digital processors. The processor may
provide, for example, for coordination of the other compo-
nents of the device 650, such as control of user interfaces,
applications run by device 650, and wireless communication
by device 650.

Processor 652 may communicate with a user through con-
trol interface 658 and display interface 656 coupled to a
display 654. The display 654 may be, for example, a TFT
LCD display or an OLED display, or other appropriate dis-
play technology. The display interface 656 may comprise
appropriate circuitry for driving the display 654 to present
graphical and other information to a user. The control inter-
face 658 may receive commands from a user and convert them
for submission to the processor 6352. In addition, an external
interface 662 may be provide 1n communication with proces-
sor 652, so as to enable near area communication of device
650 with other devices. External interface 662 may provide,
for example, for wired commumnication (e.g., via a docking
procedure) or for wireless communication (e.g., via Blue-
tooth or other such technologies).

The memory 664 stores information within the computing
device 650. In one implementation, the memory 664 1s a
computer-readable medium. In one implementation, the
memory 664 i1s a volatile memory unit or units. In another
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implementation, the memory 664 1s a non-volatile memory
unit or units. Expansion memory 674 may also be provided
and connected to device 650 through expansion interface 672,
which may include, for example, a SIMM card interface.
Such expansion memory 674 may provide extra storage space
for device 650, or may also store applications or other infor-
mation for device 650. Specifically, expansion memory 674
may include 1nstructions to carry out or supplement the pro-
cesses described above, and may include secure information
also. Thus, for example, expansion memory 674 may be
provide as a security module for device 6350, and may be
programmed with instructions that permit secure use of
device 650. In addition, secure applications may be provided
via the SIMM cards, along with additional information, such
as placing i1dentifying information on the SIMM card 1n a
non-hackable manner.

The memory may include for example, flash memory and/
or MRAM memory, as discussed below. In one implementa-
tion, a computer program product 1s tangibly embodied 1n an
information carrier. The computer program product contains
instructions that, when executed, perform one or more meth-
ods, such as those described above. The information carrier 1s
a computer- or machine-readable medium, such as the
memory 664, expansion memory 674, or memory on proces-
sor 6352.

Device 650 may communicate wirelessly through commu-
nication interface 666, which may include digital signal pro-
cessing circuitry where necessary. Communication interface

666 may provide for communications under various modes or
protocols, such as GSM voice calls, SMS, EMS, or MMS

messaging, CDMA, TDMA, PDC, WCDMA, CDMA2000,
or GPRS, among others. Such communication may occur, for
example, through radio-frequency transceiver 668. In addi-
tion, short-range communication may occur, such as using a
Bluetooth, WiF1, or other such transceiver (not shown). In
addition, GPS recerver module 670 may provide additional
wireless data to device 650, which may be used as appropnate
by applications running on device 630.

Device 650 may also communication audibly using audio
codec 660, which may receive spoken mformation from a
user and convert 1t to usable digital information. Audio codex
660 may likewise generate audible sound for a user, such as
through a speaker, e.g., 1n a handset of device 650. Such sound
may include sound from voice telephone calls, may include
recorded sound (e.g., voice messages, music files, etc.) and
may also include sound generated by applications operating
on device 650.

The computing device 650 may be implemented in a num-
ber of different forms, as shown in the figure. For example, 1t
may be implemented as a cellular telephone 680. It may also
be implemented as part of a smartphone 682, personal digital
assistant, or other similar mobile device.

Various implementations of the systems and techmiques
described here can be realized 1n digital electronic circuitry,
integrated circuitry, specially designed ASICs (application
specific integrated circuits), computer hardware, firmware,
soltware, and/or combinations thereof. These various imple-
mentations can include implementation 1n one or more com-
puter programs that are executable and/or interpretable on a
programmable system including at least one programmable
processor, which may be special or general purpose, coupled
to recelve data and instructions from, and to transmit data and
instructions to, a storage system, at least one input device, and
at least one output device.

These computer programs (also known as programs, soft-
ware, soltware applications or code) include machine instruc-
tions for a programmable processor, and can be implemented
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in a high-level procedural and/or object-oriented program-
ming language, and/or in assembly/machine language. As
used herein, the terms “machine-readable medium” “com-
puter-readable medium”™ refers to any computer program
product, apparatus and/or device (e.g., magnetic discs, optical
disks, memory, Programmable Logic Devices (PLDs)) used
to provide machine instructions and/or data to a program-
mable processor, including a machine-readable medium that
receives machine instructions as a machine-readable signal.
The term “machine-readable signal” refers to any signal used
to provide machine instructions and/or data to a program-
mable processor.

To provide for interaction with a user, the systems and
techniques described here can be implemented on a computer
having a display device (e.g., a CRT (cathode ray tube) or
LCD (liquid crystal display) monitor) for displaying infor-
mation to the user and a keyboard and a pointing device (e.g.,
a mouse or a trackball) by which the user can provide input to
the computer. Other kinds of devices can be used to provide
for iteraction with a user as well; for example, feedback
provided to the user can be any form of sensory feedback
(e.g., visual feedback, auditory feedback, or tactile feed-
back); and mput from the user can be received 1n any form,
including acoustic, speech, or tactile input.

The systems and techniques described here can be imple-
mented 1n a computing system that includes a back end com-
ponent (e.g., as a data server), or that includes a middleware
component (e.g., an application server), or that includes a
front end component (e.g., a client computer having a graphi-
cal user interface or a Web browser through which a user can
interact with an implementation of the systems and tech-
niques described here), or any combination of such back end,
middleware, or front end components. The components of the
system can be interconnected by any form or medium of
digital data communication (e.g., a communication network).
Examples of communication networks include a local area
network (“LAN”), a wide area network (“WAN™), and the
Internet.

The computing system can include clients and servers. A
client and server are generally remote from each other and
typically interact through a communication network. The
relationship of client and server arises by virtue of computer
programs running on the respective computers and having a
client-server relationship to each other.

Although a few implementations have been described 1n
detail above, other modifications are possible. For example,
the logic flows depicted 1in the figures do not require the
particular order shown, or sequential order, to achieve desir-
able results. In addition, other steps may be provided, or steps
may be eliminated, from the described flows, and other com-
ponents may be added to, or removed from, the described
systems. Accordingly, other implementations are within the
scope of the following claims.

What 1s claimed 1s:

1. A method comprising:

1n one or more processing devices, executing instructions

to perform operations comprising:

receiving two or more data sets, each data set represent-
ing speech of a corresponding individual attending a
social networking video conference session;

decoding the recerved data sets to produce correspond-
ing text for each individual attending the social net-
working video conference session;

detecting one or more topics of the social networking
video conference session from a transcript produced
from the text for each individual attending the social

networking video conference session; and
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providing, to one or more of the attending individuals of
the social networking video conference session, con-
text relating to the one or more topics of the social
networking video conierence session detected from
the transcript produced from the text for each indi-
vidual attending the social networking video confer-
CNCe SeSS101.

2. The method of claim 1, wherein detecting one or more
topics of the social networking video conference session from
a transcript produced from the text for each individual attend-
ing the social networking video conference session further
COmMprises:

identifying one or more keywords from the transcript pro-

duced {from the text; and

detecting one or more topics of the social networking video

conierence session based on the one or more keywords
identified from the transcript produced from the text.

3. The method of claim 1, wherein detecting one or more
topics of the social networking video conference session from
the transcript produced from the text for each individual
attending the social networking video conference session
includes at least one of detecting a temporal length of the
social networking video conference session and detecting a
repetitive use of one or more words.

4. The method of claim 1, further comprising;

detecting characteristics of the social networking video

conierence session from the two or more recetved data
sets; and

detecting one or more topics of the social networking video

conference session based on the transcript produced
from the text for each individual attending the social
networking video conference session and the detected
characteristics.

5. The method of claim 4, wherein detecting characteristics
of the social networking video conference session includes
monitoring at least one of the volume of the speech repre-
sented 1n the two or more received data sets and the presented
speed of the speech represented 1n the two or more received
data sets.

6. The method of claim 1, further comprising;

detecting characteristics of the social networking video

conierence session attending individuals from other cor-
responding data sets; and

detecting one or more topics of the social networking video

conference session based on the transcript produced
from the text for each individual attending the social
networking video conference session and the detected
characteristics.

7. The method of claim 6, wherein detecting characteristics
of the social networking video conference session attending
individuals from the other corresponding data sets includes
detecting physical features of the attending individuals.

8. A system comprising:

one or more computers and one or more storage devices

storing structions that are operable, when executed by
the one or more computers, to cause the one or more
computers to perform operations comprising:

receiving two or more data sets, each data set representing

speech of a corresponding individual attending a social
networking video conference session;

decoding the recerved data sets to produce corresponding,

text for each individual attending the social networking
video conference session;

detecting one or more topics of the social networking video

conierence session from a transcript produced from the
text for each individual attending the social networking
video conference session; and
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providing, to one or more of the attending individuals of the
social networking video conference session, context
relating to the one or more topics of the social network-
ing video conference session detected from the tran-
script produced from the text for each individual attend-
ing the social networking video conference session.

9. The system of claim 8, wherein detecting one or more
topics of the social networking video conference session from
a transcript produced from the text for each individual attend-
ing the social networking video conference session further
COmMprises:

identifying one or more keywords from the transcript pro-

duced from the text; and

detecting one or more topics of the social networking video

conierence session based on the one or more keywords
identified from the transcript produced from the text.

10. The system of claim 8, wherein detecting one or more
topics of the social networking video conference session from
the transcript produced from the text for each individual
attending the social networking video conference session
includes at least one of detecting a temporal length of the
social networking video conference session and detecting a
repetitive use of one or more words.

11. The system of claim 8, the operations further compris-
ng:

detecting characteristics of the social networking video

conierence session from the two or more recerved data
sets; and

detecting one or more topics of the social networking video

conference session based on the transcript produced
from the text for each individual attending the social
networking video conierence session and the detected
characteristics.

12. The system of claim 11, wherein detecting character-
istics of the social networking video conference session
includes monitoring at least one of the volume of the speech
represented 1n the two or more received data sets and the

presented speed of the speech represented 1n the two or more
received data sets.

13. The system of claim 8, the operations further compris-
ng:

detecting characteristics of the social networking video

conference session attending individuals from other cor-
responding data sets; and

detecting one or more topics of the social networking video

coniference session based on the transcript produced
from the text for each individual attending the social
networking video conierence session and the detected
characteristics.

14. The system of claim 13, wherein detecting character-
istics of the social networking video conference session
attending individuals from the other corresponding data sets
includes detecting physical features of the attending individu-
als.

15. One or more non-transitory machine-readable media
storing 1nstructions that are executable by one or more com-
puters which, upon such execution, cause the one or more
computers to perform operations comprising:

recerving two or more data sets, each data set representing

speech of a corresponding individual attending a social
networking video conierence session;

decoding the recerved data sets to produce corresponding,

text for each individual attending the social networking
video conference session;

detecting one or more topics of the social networking video

conierence session from a transcript produced from the
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text for each individual attending the social networking
video conference session; and
providing, to one or more of the attending individuals of the
social networking video conference session, context
relating to the one or more topics of the social network-
ing video conference session detected from the tran-
script produced from the text for each individual attend-
ing the social networking video conference session.
16. The machine-readable media of claim 15, wherein
detecting one or more topics of the social networking video
conference session from a transcript produced from the text
for each mdividual attending the social networking video

conference session further comprises:
identifying one or more keywords from the transcript pro-
duced {from the text; and
detecting one or more topics of the social networking video
conierence session based on the one or more keywords
identified from the transcript produced from the text.
17. The machine-readable media of claim 15, wherein
detecting one or more topics of the social networking video
conference session from the transcript produced from the text
for each individual attending the social networking video
conference session includes at least one of detecting a tem-
poral length of the social networking video conference ses-
sion and detecting a repetitive use of one or more words.
18. The machine-readable media of claim 15, the opera-
tions further comprising:
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detecting characteristics of the social networking video
conierence session attending individuals from other cor-
responding data sets; and

detecting one or more topics of the social networking video
conference session based on the transcript produced
from the text for each individual attending the social
networking video conierence session and the detected
characteristics.

19. The machine-readable media of claim 135, the opera-

tions further comprising:

detecting characteristics of the social networking video
conierence session from the two or more recerved data
sets; and

detecting one or more topics of the social networking video
coniference session based on the transcript produced
from the text for each individual attending the social
networking video conierence session and the detected
characteristics.

20. The machine-readable media of claim 19, wherein

detecting characteristics of the social networking video con-

terence session includes monitoring at least one of the volume
of the speech represented in the two or more received data sets
and the presented speed of the speech represented in the two
or more recetved data sets.
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